PATENT SPECIFICATION <»> 1211258 



Q0 NO DRAWINGS 

10 (21; Application No. 5295/68 (22) Filed 1 Feb. 1968 

01 (3 1) Convention Application No. B 90994 IVb/12q 

H (32) Filed 1 Feb. 1967 in 

H (33) Germany (DT) 

01 (31) Convention Application No. B 90994 IVb/12q 
H (32) Filed 2 June 1967 in 
(33) Germany (DT) 

(31) Convention Application No. B 90994 IVb/12q " 

(32) Filed 19 July 1967 in 

(33) Germany (DT; 

(45) Complete Specification published 4 Nov. 1970 

(5 1) International Classification C 07 d 9/00 67/00 99/02 

(52) Index at acceptance 

C2C 173—176—185 177—197—274 184—189—273 213 

220 226 227 22X 22Y 247 253 254 25Y 29X 29^ 
302 30Y 313 5IY 321 322 323 32Y 360 362 363 
364 36Y 3A13A3A4 3A13A3B2 3A13A3B3 
3A13A3C 3A13A3D 3A13A3H1 450 455 456 45Y 
509 50Y 610 660 662 670 672 790 79Y LG LH 




(54) AMINES 



(71) We, Boehringer Ingelheim 
G.M.B.H. a German Body Corporate of 
Ingelheim am Rhein, Germany, do hereby 
declare the invention, for which we pray that 
5 a patent may be granted to us, and the 
method by which it is to be performed, to be 
particularly described in and by the follow- 
ing statement: — 
The present invention is concerned with 
10 new amine derivatives having valuable 
pharmacological properties. 

According to the present invention, we pro- 
vide compounds of the general formula 




15 [wherein R, and R J5 which may be the same 
or different, each represents a hydrogen or 
halogen atom, a methyl or methoxy group 
or a trifluoromethyl, nitrile or hydroxy group, 
or, R, and R v together with the adjacent 

20 aromatic ring represent a naphthalene, indane, 
tetrahydronaphthalene, benz - 1,3 - dioxide or 
benzodioxane ring system; 
R 3 represents a hydrogen atom, a methyl or 
ethyl group or a phenyl group which may be 

25 substituted in at least one position with a 
methyl group; 



R, represents a hydrogen atom, a methyl 
or ethyl group, or a phenyl group which 
may be substituted with a halogen atom or 
a methyl or methoxy group; 30 
R- represents a hydrogen atom, an alkyl 
group containing from 1 to 3 carbon atoms 
or a benzyl group which may be substituted 
with a halogen atom and/or an alkyl group 
containin gfrom 1 to 3 carbon atoms; 35 
R c represents a hydrogen atom or an alkyl 
group containing from 1 to 3 carbon atoms, 
or, together with R. ; and the adjacent nitro- 
gen atom, forms a pyrrolidino, piperidino or 
morpholino group, or a 5- or 6-membered 40 
heterocyclic ring containing a further nitro- 
gen atom which may be substituted at the 
further nitrogen atom with a methyl or 
ethyl group or a phenyl group, which phenyl 
group may be substituted in at least one 45 
position by a halogen atom and/or a methyl 
and/or ethyl group; and 
X represents an oxygen or sulphur atom or 
a methylene group; providing that when X 
represents an oxygen atom and R : and R.. 50 
represent methyl* groups in the 7- and 8- 
positions, at least one of the symbols R r , 
R.„ R, and R, has a meaning other than 
hydrogen and when X represents a sulphur 
atom, at least one of the symbols R,, R,., R ; , 55 
R„ R, and R r , has a meaning other than 
hydrogen] and acid-addition salts thereof. 

It will be appreciated that the compounds 
according to the invention contain at lean 
two asymmetric centres, namely the 4- and 60 
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5-cart»n atoms of formula I. They can thus 
exist in four stereoisomeric forms, as two 
pain of optically active fspmers. In one pair 
Ac hydroxy! group in '5-position and the 

5 amino group in 4-position are in the trans- 
position, and in. . the other, pair they are ; in 
the ds-poaitioW Both, the racemic and the 
optically active isomers of the compounds 
..of formula I are included within the scope 

10 of the present invention. 

If R 4 has a meaning other than hydrogen, 
the compounds of formula I have a further 
centre of asymmetry and the number or 
stereoisomeric forms is then increased to 8. 

15 The respective optically active isomers 
form racemates in usual manner. 

The compounds according to the invention 
may be prepared according to any convenient 
process. However, the following process are 

20 particularly advantageous and constitute 
further features of the invention. 

1) A process for the preparation of com- 
pounds of formula I (as hereinbefore defined) 
which comprises reacting a compound of 

25 formula 




hydes or ketones, preferably benzaldehyde or 
plnitrobenzaldehvde, since the trans-com- 
pounds of formula I react with these com- 
pounds to form oxazolidines, whilst the cis- 
compounds are' inert to aldehydes and ketones. 
Owing to its markedly changed solubility, 
the oxazolidine -formed can be readily sepa- 
rated from the unchanged cis-compound and 
• then again resolved into the starting com- 
ponents by treatment with dilute mineral 

acid - « { _ 

The racemates of the cis- and trans- form 
can be resolved into their optically active 
isomers according to conventional processes, 
for example by salt formation with optically 
active auxiliary adds, such as dibenzoyl - 
D - tartaric add or ( + )3 - bromocamphor - 
8 - sulphonic arid, subsequent fractional crys- 
tallisation of the diastereomeric salts anc 
liberation of the bases. 

The above-described methods of separation 
can be applied in analogous manner to the 
compounds obtained according to the othei 
processes. 

The starting materials of the general 
formula II may for example be obtained from 
compounds of formula 



(in which Ro R=, R.„ R,» R* and X are as 
hereinbefore defined) with a reducing agent 
whereby the ketonic oxygen atom is converted 

30 into a hydroxyl group with simultaneous intro- 
duction of the group R 3 (as hereinbefore de- 
fined) at the 5-position. 

When it is desired to prepare compounds 
of formula I in which R a represents hydro- 

35 gen, the reducing agent is conveniently cata- 
lytically activated hydrogen, hydrogen pre- 
pared from sodium in a lower alkanol, alu- 
minoum isopropylate or a complex metal 
hydride such as lithium aluminium hydride 

40 or sodium borohydride. However, when it is 
desired to prepare compounds of formula I 
in which R 3 has a meaning other than hydro- 
gen, the reducing agent is conveniently a 
methyl, ethyl or phenyl magnesium halide, 

45 if desired, the phenyl nucleus of the last- 
mentioned compound being substituted in at 
least one position by a methyl group. 

According to the above-described process, 
the racemates of the cis- and the trans- 

50 form are obtained simultaneously. A separa- 
tion of the two racemates may be effected by 
fractional crystallisation or by chromato- 
graphy on silica gel. The compounds in 
which' one of the symbols R 3 and R* repre- 

55 sents a hydrogen atom namely secondary 
amino compounds, can also be separated by 
treating the mixture of isomers with alde- 




(in which R„ R„ R, and X are as herein- 
before defined) by three different routes. 

Firstly, the appropriate compound o 
formula III may be brominated in the 4- 
positjon, with subsequent exchange of the 
bromine atom by reaction with the amine 
of formula 

/ 
H— N 

\ 
R, 

(in which R, and R„ are as hereinbefore 
defined). 

Secondly the 5-keto group of a compound 
of the general formula III may be oximatcd 
(analogously to the method described in "Ex- 
ample 1 of U.S. Patent No. 3,243,439) with 
the aid of hydroxy lamine, the oxime obtained 
reacted with toluene sulphonyl chloride 
(according to Example II of the above- 
mentioned U.S. Patent) and the result- 
ing 0 - p - tosyl - oxime converted into the 
corresponding free amino compound of the 
general formula II (analogously to Example 
III of the US Patent). 

Thirdly, compounds of the general formula 
II may be prepared from compounds of the 
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general formula III according to the method 
described by 0. Dunn and W. D. Arndt in 
Liebigs Annalen 587 p. 50 (1954) namely 
the introduction with the aid of an organic 

5 nitrile of an oximino group at. the 4-position 
of the starting material of formula III and 
the conversion of the compound obtained by 
means of catalytic hydrogenation into the 
corresponding compound of formula -II con- 

10 taining a primary amino group at the 4- 
position. 

2) A process for the preparation of com- 
pounds of formula I (in which R„ R., R., 
R, and X are as hereinbefore defined., R >; 

15 represents a hydrogen atom and R. represents 
an aikyl group containing 1 to" 3 carbon 
atoms or a benzyl group which may be sub- 
stituted by a halogen atom and/or an alkvl 
group containing from 1 to 3 carbon atom's) 

20 which comprises reacting a compound of 
formula I (in which R J} R, 3 R., R. and X 
are as hereinbefore defined, and R, and R,. 
both represent hydrogen atoms) with an 
appropriate alkylating of benzylating agent 

25 whereby the group represented by R." is 
introduced at the amino nitrogen atom. 

It should be noted that the starting 
materials of formula I for the above-described 
process may include those compounds ex- 

30 eluded by the proviso to the definition of 
formula I. 

The alkylating agent may be a conventional 
alkylating agent, e.g. an alkyl halide, aikyl 
sulphonate or acetone and catalvticaliv activ- 
35 ated hydrogen, while the benzvlatin? asent 
may be a conventional benzylating agent." 

3) A process for the preparation of com- 
pounds of general formula I (in which R„ 

?"L R:; ' R " R and X are as hereinbefore 
40 denned and R 0 represents a hydrogen atom) 
which comprises hydrolysing or' hvdrogenolys- 
ing a compound of formula 




(in which R„ R., R n , R t , R. and X are as 
45 hereinbefore defined and R' represents a pro- 
tecting group, removable bv hydrolysis or 
hydrogenolysis, providing that when R. re- 
presents a benzyl group, R' represents a pro- 
tecting group removable bv hvdrolvsis) 
50 whereby said protecting group 'is removed. 
The protecting group may for example 
be an acyl or benzyl group. 

4) A process for the preparation of com- 
pounds of formula I (in which R„ R,., R.., 
55 R, and X are as hereinbefore defined and 
R- and R, have a meaning other than hvdro- 



gen) which comprises reacting a compound 
of formula. I (in which R„ R„ R n , R, and 
X are as hereinbefore defined and R, and 
R^ represent hydrogen) with an appropriate 60 
alkylating or benzylating agent. 

For the preparation of compounds -of 
formula I (in which R. and R ;; represent the 
same alkyl group) from corresponding com- 
pounds of formula I (in which R, and R c 65 
represent hydrogen atoms) the introduction 
of the two alkyl groups is preferably effected 
in a single step. Thus, the alkylation accord- 
ing to process 2) is continued after the mono- 
alkylation stage is complete until dialkvlation 70 
is effected; alkyl halides or alkyl esters of 
sulphonic acids are preferred in this case as 
alkylating agents. 

The compounds of formula I according to 
the invention obtained according to processes 75 
2) to 4) may, if desired, be resolved in the 
manner described in process 1) into the indi- 
vidual racemates or individual optical isomers. 

The above-described alkylation and resolu- 
tion procedures may be carried out using 80 
compounds in either the cis- or trnns- scries; 
racemic or optically active starting materials 
may be used in these reactions. 

Due to the presence of an amino group 
in the molecule, the compounds of formula 35 
I are bases and may therefore be convened 
into acid addition salts by treatment with 
the appropriate acid. 

The acid adidtion salts may generally be 
used in the purification of the free bases. 90 
However, when the salts are to be used as 
medicines they must be non-toxic acid addi- 
tion salts. 

By the term "non-toxic acid addition 
salts" we mean those salts., the anionic 95 
moieties of which are physiologically compat- 
ible in the dosages at which" the' salts are 
administered. 

Preferred acids for the preparation of non- 
toxic acid addition salts include hydrochloric 100 
acid, hydrobromic acid, sulphuric 'acid, suc- 
cinic acid, maleic add, tartaric acid, lactic 
acid, methanesulphonic acid, or acidic resins 
of the cross-linked polystyrene tvpe contain- 
ing sulphonic acid groups, such as Zeo-Karb 105 
225 fthe word " Zeo-Karb " is a Registered 
Trade Mark). 

The compounds of the general formula I 
have interesting pharmacological properties, 
m particular antidepressive and anticonvulsive 110 
actions, accompanied by low toxicity. Par- 
ticularly valuable compounds according to the 
invention are those compounds of tie cis- 
or trans- series which are compounds of 
formula I in which at lean one of the symbols 115 
Ri, R-. and R- represents an alkyl group pre- 
ferably wherein R, represents a methyl group 
"Si R t> and R; re Prcsent hydrogen atoms, 
whilst R. and X have the above-given mean- 
ings, or, alternatively one of the symbols R,, 120 
- and represents a methyl group although 
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advantageously . otic of the .groups R, and R: 
is r k ' methyl group and the remaining group, 
has a meaning other than a methyl group. 
The following compounds according to the. 
- 5 invention and -their non-toxic acid addition 
salts are especially preferred by virtue of 
their favourable pharmacological activity: 

- racemic and optically active cis - 4 - 
methviamino - 5 - hydroxy - 7,8 ■ - di- 
10 methyl - 2,3,4,5 - tetrahydro - 1 - 
benzoxepine; 
racemic and optically active trans - 4 - 
methviamino - 5 - hydroxy - 7,8 - di- 
methyl - 2,3,4,5 - tetrahydro - 1 - 
15 benzoxepine; 

racemic and optically active cis - 4 - 
methviamino - 5 - hydroxy - 7,9 - di- 
methyl - 2,3,4,5 - tetrahydro - 1 - 
benzoxepine; 

20 racemic and optically active trans - 4 - 
methviamino - 5 - hydroxy - 7,9 - di- 
methyl - 2,3,4,5 - tetrahydro - 1 - 
benzoxepine; 
racemic and optically active cis - 4 - 

25 dimcthylamino - 5 - hydroxy - 7,8 - 
dimethyl - 2,3,4,5 - tetrahydro - 1 - 
benzoxepine; 
racemic and optically active trans - 4 - 
dimethvlamino - 5 - hydroxy - 7,8 - 

30 dimethyl - 2,3,4,5 - tetrahydro - 1 - 
benzoxepine; 
racemic and optically active cis - 4 - 
methylamino - 5 - hydroxy - 7,8 - di- 
methyl - 2,3,4,5 - tetrahydrobenzocyclo- 

35 heptene; 

racemic and optically active trans - 4 - 
methylamino - 5 - hydroxy - 7,8 - di- 
methyl - 2,3,4,5 - tetrahydrobenzocyclo- 
heptene; 

40 racemic and optically active cis - 4 - 
methylamino - 3,7,8 - trimethyl - 5 - 
hydroxy - 2,3,4,5 - tetrahydro - 1 - 
benzoxepine; 
racemic and optically active trans - 4 - 
45 methylamino - 3,7,8 - trimethyl - 5 - 
hydroxy - 2,3,4,5 - tetrahydro - 1 - 
benzoxepine; 
racemic and optically active cis - 4 - 
methviamino - 8 - methyl - 5 - hydroxy - 
50 2,3,43 - tetrahydro - 1 - benzoxepine; 
racemic and optically active trans - 4 - 
methviamino - 8 - methyl - 5 - hydroxy - 
2,3,43 - tetrahvdro - 1 - benzoxepine; 
racemic and optically active cis - 7 - 
55 chloro - 9 - methvl - 4 - methylamino - 
5 - hydroxy - 2,3,4,5 - tetrahydro- 
benzoxepine; and 
racemic and optically active trans - 7 - 
chloro - 9 - methyl - 4 - methylamino - 
60 5 - hydroxy - 2,3,4,5 - tetrahydro- 
benzoxepine. 

In particular, the optical isomers and the 
raccmate of the trans-form of the 4-methyI 



amino - 5 - hydroxy - 7,8 - dimethyl - 
2,3,4,5 - tetrahydro - 1 - benzoxepine hydro- 05 
chloride, 4 - methylamino - 5 - hydroxy - 
,'7,9 - .dimethyl - 2,3,4,5 - tetrahydro - 1 - 
benzoxepine hydrochloride, 4 - methylamino - 
5 - hydroxv'- 7,8 - dimethyl --2.3,4.5 - 
tetrahydro - benzocycloheptene and 4 - di- /u 
methviamino - 5 - hydroxy - 7,8 - dimethyl - 
2,3,43 - tetrahydro - 1 - benzoxepine hydro- 
chloride exhibit a particularly marked anti- 
depressive activity, while the optical isomers 
and the racemate of the trans-form of 4 - ™ 
methylamino - 3,7,8 - trimethyl - 5 - 
hydroxy - 2,3,4,5 - tetrahydro - 1 - benzox- 
epine are valuable as anticonvulsive agents. 

According to the present invention there- 
fore we provide pharmaceutical compositions ° u 
comprising, as active ingredient at least one 
compound of formula I (as hereinbefore de- 
fined) or a non-toxic acid addition salt there- 
of in association with a pharmaceutical carrier 
or excipient. 

The pharmaceutical compositions accord- 
ing to the invention are preferably presented 
in the form of dosage units, each dosage 
unit being adapted to supply a fixed dose 
of active ingredient. w 

For oral administration of the trans-com- 
pounds of formula I each dosage unit pre- 
ferably contains 1 to 250 mg of active 
ingredient, a convenient daily dose being 30 
to 500 mg of active ingredient; for the 95 
three racemates and their optically active 
isomers indicated in the formula, for ex- 
ample, a single dose of 2 to 75 mg. and 
a daily dose of 30 to 150 mg. are particularly 
preferred. 100 

The compounds according to the inven- 
tion can be used alone, in combination with 
other active substances accordine to the in- 
vention and, if desired, in combination with 
further pharmacologically active ingredients, 105 
such as sympathicomimetics or psychopharma- 
ceuticals. Advantageous forms of the pharma- 
ceutical compositions accordine to the inven- 
tion include, for example, tablets, capsules, 
suppositories, solutions, syrups, emulsions or 110 
dispersible powders. Tablets may be pre- 
pared, for example, by mixing the active 
substances) with convenient excipients, for 
example inert diluents, such as calcium car- 
bonate, calcium phosphate or lactose, disinte- 115 
grating agents, such as maize starch or algfnic 
acid, binding agents, such as starch or gela- 
tine, lubricants, such as magnesium stearate 
or talc, and/or agents for achieving a depot 
effect, such as carboxvpolymethylene, carb- 120 
oxymethyl cellulose, cellulose acetate-phthal- 
ate or polyvinyl acetate. 

The tablets may, if desired, be coated with 
several layers. Similarly dragees can be ore- 
Dared bv coating cores, prepared in an ana- 125 
logous manner to the tablets, with agents 
conventionally used in the preparation of 
dragee coatings, e.g. collidon or shellac, gum 
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arabic, talc, titanium dioxide or sugar. In 
order to achieve a depot effect or to avoid 
the contact of incompatible compounds, the 
core can also consist of several layers. In 
5 order to -achieve a depot effect, the degree 
coat can likewise consist of several layers, 
wherein the above-mentioned excipients can 
be used. 

Syrups containing the active ingredient - 

10 according to the invention may additionally 
contain a sweetening agent, such as saccharin, 
cyclamate. glycerol or sugar, as well as a 
taste-improving agent, e.g. flavouring agents, 
such as vanillin or orange extract. Moreover 

15 they may further contain suspending ex- 
cipients or thickeners, such as sodium carb- 
oxymethyl cellulose, wetting agents, for ex- 
ample condensation products of fatty alcohols 
and ethyleneoxide, or preservatives, such as 

20 p-hydroxybenzoates. 

Injection solutions may be prepared in 
conventional manner e.g. with the addition of 
preservatives, such as />-hydroxybenzoates, or 
stabilisers, such as the alkali metal salts of 

25 ethylenediamine-tetraacetic acid, and filled 
into injection flasks or ampoules. 

The capsules containing the active ingredi- 
ent may be prepared, for example, by mix- 
ing the active ingredient with inert carriers, 

30 such as lactose or sorbitol and encapsulating 
in gelatine capsules. 

Suppositories may be prepared, for ex- 
ample, by mixing the active ingredient with 
conventional carrier substances, such as neutral 

35 fats or polyethylene glycol or its derivatives. 
The following examples illustrate the 
invention. 

Example 1 
4 - N - Benzvl - N - methvlamino - 5 - 

40 hydroxy - 7,8 - dimethyl - 2,3,4,5 - 
tetrahydro - 1 - benzoxepine 
15 g. of sodium borohydride are added 
with stirring but without cooling over 10 — 
15 minutes to 0.2 mol (61.8 g.) of racemic 

45 4 - N - benzyl - N - methylamino - 7,8 - 
dimethyl - 2,3,4,5 - tetrahydro - 1 - benzox- 
epin - 5 - one (m.p. 85 — 87°C), dissolved 
in 1 litre of methanol. The reaction mixture 
gradually warms up with foaming, and is 

50 then boiled under reflux for one further 
hour, evaporated in vacuo, the residue diluted 
with water and extracted with methylene 
chloride. After evaporating off the solvent, 
60—62 g. of the crystalline isomer mixture 

55 remain. The racemic trans-component can be 
obtained bv repeated crystallisations from 
methanol. It is, however, advantageous to 
subject the mixture to chromatographic ad- 
sorption on a volumn of 400—500 g. of 

60 thermally activated silica gel using a mix- 
ture of isopropyl ether/diethylamine f50 : 1) 
as eluting agent. 25—30 g. of racemic trans - 
4 - N - benzvl - N - methvl - amino - 7,8 - 
dimethyl - 2,3,4,5 - tetrahydro - 5 - hydroxy - 



1 - benzoxepine of m.p. Ill— 112°C, and 65 
upon further elution, 10—15 g. of the corre- 
sponding racemate of the cis-compound of 
m.p. 94 — 95 °C are obtained. 

The starting material is obtained as 
follows:' " 70 

3,4 - Dimethylphenol is converted into 

3.4 - dimethylphenoxy - butyric acid either 
according to the method of O. Dann and 
W. D. Arndt [Liebigs Annalen 587, p. 50] 

or, more preferably, by reaction of the sodium 75 
salt with butvrolactone according to B. 
Dotzauer [Thesis Marburg (1959), p. 55] and 
cyclised with polyphosphoric acid. 
0.5 mol (95 g.) of 7,8 - dimethyl - 2,3, 

4.5 - tetrahydro - 1 - benzoxepin - 3 - one 80 
in 500 c.c. of chloroform are brominated 
with 80 g. of bromine. The reaction which 
starts immediately is completed after 15 
minutes. The product is evaporated to dry- 
ness in vacuo and the solid residue is re- 85 
fluxed with 121 g. of N - benzyl - methyl- 
amine and 400 c.c. of xylene or toluene for 

30 minutes; the N - benzyl - N - methyl- 
amine hydrobromide is shaken with water and 
the reaction product extracted with 2N hydro- 90 
chloric acid. 

The hydrochloric acid extracts are made 
alkaline extracted with methylene chloride 
and recrystallised from methanol to vield 
78—85 g. (50—55% of theory) of racemic 95 
4 - N - benzyl - N - methylamino - 7,8 - 
dimethyl - 2,3,4,5 - tetrahydro - 1 - benzox- 
epin - 5 - one, m.p.: 85— 87°C. 

Example 2 

4 - Methylamino - 5 - hydroxy - 7,8 - 100 
dimethyl - 2,3,4,5 - tetrahydro - 1 - 
benzoxepine 

30 g. of the racemic trans-benzyl com- 
pound prepared according to Example 1, are 
hydrogenated in 200—250 c.c. of glacial 105 
acetic acid using palladium charcoal, the 
reaction product is filtered and the filtrate 
evaporated, the residue being dissolved in 
water and ammonia added to precipitate 70 — 
80% of theory of the product in the form 110 
of colourless crystals of m.p. 117— 118°C. 

The colourless hydrochloride of the racemic 
trans-title compound of m.p. 210°C are ob- 
tained by treatment of the base with hydro- 
chloric acid in an ethanol /ether mixture. 115 

The cis-isomer is hydrogenated in ana- 
logous manner and the resulting racemic cis- 
base of the title compound, m.p. 150— 151°C 
converted into the hydrochloride, m.p. 175— 
176°C. 120 
Example 3 

4 - Methylamino - 5 - hydroxy - 7,8 - 
dimethyl - 2,3,4,5 - tetrahydro - 1 - 
benzoxepine 

The mixture of the isomeric racemates of 125 
4 - N - benzyl - N - methyl - amino - 5 - 
hydroxy - 7,8 - dimethyl - 2,3,4,5 - tetra- 
hydro - 1 - benzoxepine (60 — 62 g). remain- 
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- ' ing after the^borohvdridc reaction according 
1 to Example' 1 - is directly .hydrogenated in, 
glacial acetic acid and 4he ^reaction . product 
i : precipitated' with ammonia;._(30-T35 g,). The 
5 .mixture of the cis-. and trans-racemate of 
■;» the title compound is boiled for 2 hours 
in a water separator with 30 g. of nitro- 
benzaldehvde in 400 c.c. of xylene. The pro- 
duct-is evaporated in vacuo and placed on 
10- a short silica gel column (eluting agent: 
isopropvl ether). 15—20 g. of the correspond- 
ing oxazolidine of m.p. 101— 102°C are 
obtained as first fraction. The oxazolidine is 
heated for 15 minutes with N hydrochloric 
15 acid on a water bath. The desired racemic 
trans-component of the base of m.p. 114— 
116°C is obtained by treatment of the filtrate 
with ammonia. 

Example 4 

20 4 - Isopropylamino - 5 - hydroxy - 
7,8 - dimethyl - 2,3,4,5 - tetra- 
hydro - 1 - benzoxepine 
A suspension of 0.1 mol (31.4. g.) of racemjc 
4 - isopropyl - amino - 7,8 - dimethyl - 

25 2,3,4,5 - tetrahvdro - 1 - benzoxepin - 5 - one 
hydrochloride (m.p. 225— 227°C) in 1 litre 
of isopropanol is added to a mixture of 16.6 
g. of sodium borohydride and 1 litre of iso- 
propanol and the mixture stirred for 48 hours 

30 at room temperature. After the addition q(. 
100 c.c. of water, the reaction mixture is 
stirred for a further hour and then fi|tered 
with suction. The filtrate is evaporated in 
vacuo and the residue subjected to chromaro- 

35 graphic adsorption as in Example 1. Yield: 
racemic trans-base 5 — 7 g. m.p. 115 — 117°C 
racemic cis-base 3—4 g. m.p. 141— 142°C. 

Preparation of the starting material: 
0.5 mol (95 g.) of 7,8 - dimethyl - 2,3,4, 

40 5 - tetrahvdro - 1 - benzoxepin - 5 - one 
is brominated in a manner analogous to that 
described in Example 1 and the residue 
stirred in 500 c.c. of benzene with 120 g. of 
isopropylamine (100%) for 75 hours at room 

45 temperature. After the addition of 2Nrhydrp- 
chloric acid, the sparingly soluble 4 - iso- 
propylamino - 7,8 - dimethyl -2,3,4.5.- 
tetrahvdro - 1 - benzoxepin - 5 - one. hydro- 
chloride precipitates out. Yield: 75—80 g.; 

50 m .p. 225— 227°C: 

Example 5 
4 - Diethylamino - 5 - hydroxy - 2.3, 

4,5 - tetrahvdro - 1 - beozothieqine 
0.1 Mol (22.2 g.) of 4 - diethylamino - 
55 2,3,4,5 - tetrahvdro - 1 - benzothiepin - 5 - 
one (obtained by bromination of 23,4,5 - 
tetrahvdro - 1 - benzothiepin - 5 - one — 
m.p. of the 4-bromo compound : 85 — 87°C— 
and subsequent amination of the bromo com- 
60 pound with a 10°/, dietbvlamine solution, 
for 20 hours at 55— 60°O in 250 c.c. of 
merhanol arc reduced according to the. method 



of Example 1 with 7.5 g. of sodium boro- 
hvdrideV After working, up and chromato- 
graphic separation, the racemic trans-base of « 

: ,rr^p.--14.6-4l48°C and the racemic cis-base 

\of m<p. ,86— 87°C are obtained. 

Example 6 

4 - Dimethylaniino - 5 - hydroxy - 5,7, 
.8 - trimethyl- 2,3,4,5 - tetrahvdro - 70 
1 - benzoxepine 

5.0. g. of 4. - dimethylamino - 7,8 - di- 
methyl - 2,3,4,5 - tetrahvdro - 1 - benzox- 
epin - 5 - one (obtained from the correspond- 
ing 4-bromq compound by treatment with 75 
a solution of dimerhylamine in benzene) in 
"25 c.c* of", ether are added to a Grignard 
solution of 1.8 &. of magnesium, 10 g. of 
methyl iodide; and 25. c.c. of ether; the reac- 
tion mixture is. boiled for 30 minutes, cold 80 
ammonium chloride solutionis added, the sol- 
vent separated, off. and the residue of the 
ethereal solution subjected to chromatographic 
adsorption as. described in Example 1. Yield: 
20% 'of theory of the racemic trans-base 85 
of m.p. 88— 90°C 

Example 7 

4 - Methylamino - 5 - hydroxy - 7,8 - 
'dimethyl - 2^3,4,5 - tetrahydrobenzo- 

cycloheptene ™ 

0.2 Mol of 7,8 - dimethyl - benzosuberan - 
5 - one of. b.p.,., 102— 104°C (prepared by 
reaction of ^-xylene with glutaric acid an- 
hydride/ajumimum chloride, reduction of the 
resulting keto. compound and subsequent »5 
cyclisatipn. with pqlyphosphoric acid.^ were 
brominated analogously to Example 1 ind 
aminated with N-benzylmethylamine. Reduc- 
tion with sodium borohydride, chromato- 
graphic separation and reductive debenzyla- 10 J 
tion yieJ4ed the, racemic trans-base of the 
title compound of m.p. 149— 150°C, (hydro- 
chloride: m.p. 212— 213°C). 

Example 8 

8 - Chlorp - 4. - methylamino - 5 - 105 
hydroxy - 2,3,4,5 - tetrahvdro - 1 - 
benzoxepine 

11 £ of. racemic trans - 8 - chloro - 4 - 
benzvlmethy.lam.itw - 5 - hydroxy - 2,3,4,5 - 
tetrahydro - 1 - benzoxepine hydrochloride 110 
(prepared analogously, to Example. I) are 
hydrogenated .in. 100 c.c. of water and 50 c.c. 
of meihanol after the addition of 1.5 g. of 
charcoal and 15 c.c. of 2% palladium chloride 
at 60°C and un,der 5 atmospheres pressure. 115 
After 3 to 5 minutes, 90% of the hvdro&en 
necessary for splitting off the benzyl group 
is taken up and the rate of hydrogenation 
becomes much sjower. Hydrogenation is dis- 
continued and the product wprked up ana- 120 
logously to Example 1. 

Yield: 75% of colourless crystals from iso- 
propyl ether; m.p. 121— 122°C (transbase). 
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Example 9 
4 - Diethylamino - 5 - hydroxy - 7,8 - 
dimethyl - 2,3,4,5 - tetrahydro - 
1 - benzoxepine 
5 0.5 Mol (95 g.) of 7,8. - dimethyl - 2,3, 
4,5 - tetrahydro - 1 - benzoxepin - 5 - one 
are brominated analogously to Example 1 and 
aminated with 500 c.c. of a 10% solution of 
dimethylaminc in benzene over 1 hour at room 
10 temperature and then over 2 hours at 50°C; 
the subsequent reduction and separation are 
effected analogously to Example 1. 

The racemic trans-base of m.p. 103 — 
104°C (hydrochloric: m.p. 131 — 132°C) and 
15 the racemic cis-base of m.p. 141— 142°C 
(hydrochloride: m.p. 215— 217°C) are ob- 
tained. 

Example 10 
4 - Morpholino - 5 - hvdroxy - 7,8 - 
20 dimethyl - 2,3,4,5 - tetrahydro - 
1 - benzoxepine 
The preparation is effected in a manner 
analogous to that described in Example 1, 
starting from 7,8 - dimethyl - 2,3,4,5 - 
25 tetrahydro - 1 - benzoxepin - 5 - one, which 
is brominated and the bromo-compound re- 
acted with morpholine. The reaction product 
is reduced with sodium borohydride and sepa- 
rated by chromatography. 
30 The racemic trans-base, m.p. 135— 136°C 
and racemic cis-base, m.p. 145— 146°C are 
thereby obtained. 

Example 11 
4 - Piperidino - 5 - hydroxy - 7,8 - 
35 dimethyl - 2,3,4,5 - tetrahydro - 1 - 
benzoxepine 
The preparation is effected in a manner 
analogous to that described in Example 1, 
starting from 7,8 - dimethyl - 2,3,4,5 - tetra- 
40 hydro - 1 - benzoxepin - 5 - one which is 
brominated, the bromo-compound reacted 
with piperidine, the product reduced with 
sodium borohydride and the title compound 
separated by chromatography. 
45 The racemic trans-base:' m.p. 82— 84°C 
and racemic cis-base: m.p. 175°C are thereby 
obtained. 

Example 12 
4 - N - Phenylpiperazino - 5 - hvdroxv - 
50 7,8 - dimethyl - 2,3,4,5 - tetra- 
hydro - 1 - benzoxepine 
The preparation is effected in a manner 
analogous to that described in Example 1 
starting from 7,8 - dimethyl - 2,3,4,5 - tetra- 
55 hydro - 1 - benzoxepin - 5 - one which is 
brominated, and the bromo-compound . reacted 
with N-phenylpiperazine, the resulting pro- 
duct reduced with sodium borohydride and 
the title compound separated bv chromato- 
60 graphy to vield the racemic cis-base, mp 
205— 207°C fhvdrochloride: m.p. 231-233° 
C). 



Example 1'3 

4 - N - Benzyl - N - methylamino - 

5 - hydroxy - 2,3,4,5 - tetrahydro'- 65 

^ 1 - benzoxepine 

The preparation is effected in a manner 
analogous to that described in Example 1, 
by converting phenol into phenoxybutyric 
acid which is cydised with polyphosphoric 70 
acid, brominating the 2,3,4,5 - tetrahydro - 
1 - benzoxepin - 5 - one obtained, then re- 
acting the bromo-compound with N - benzyl - 
methylamine, reducing the product with 
sodium borohydride and separation of the 75 
title compound by chromatography to yield 
the racemic trans-base of m.p. 84-^85°C and 
racemic cis-base of m.p. 107— 108°C. 

Example 14 

4 - Methylamino - 5 - hydroxy - 2,3, 80 
4,5 - tetrahydro - 1 - benzoxepine 

The preparation is effected in an analogous 
manner to that described in Example 2, start- 
ing from the corresponding end products of 
Example 13. 85 

The racemic trans-base of m.p. 99—100° 
C (hydrochloride: m.p. 196— 197°C), and 
the racemic cis-base of m.p. 125— 126°C 
(hydrochloride: m.p. 150-152°G are there- 
by obtained. 90 

Example 15 

4 - N - Benzyl - N - methylamino - 5 - 
hydroxy - 8 - methoxy - 2,3,4,5 - 
^ tetrahydro - 1 - benzoxepine 

Starting from resorcinol methyl ether, the 95 
preparation is effected in a manner analogous 
to that described in Example 1, the 3 - 
methoxy - phenoxybutyric acid being cydised 
with polyphosphoric acid to give 8 - meth- 
oxy - 2,3,4,5 - tetrahydro - 1 - benzoxepin - 100 
5 - one which is brominated in the 4-position, 
followed by reaction with N - benzyl - 
methylamine, reduction with sodium boro- 
hydride and chromatographic separation to 
yield the racemic trans-base m.p. 105—107° 105 
C and the racemic cis-base m.p. 82— 84°C. 

Example 16 
4 - Methylamino - 5 - hvdroxy - 8 - 
methoxy - 2,3,4,5 - tetrahydro*- 1 - 

benzoxepine hq 
The preparation is effected in an analogous 
manneT to that described in Example 2, start- 
ing from the corresponding end products of 
Example 15. 

The racemic trans-base of m.p. 102—103° 115 
C (hydrochloride: m.p. 200— 202°O and the 
racemic cis-base of m.p. 125— 126°C (hydro- 
chloride: m.p. about 150°Q are thereby 
obtained. 

Example 17 120 
4 - N - Benzyl - N - methylamino - 

5 - hydroxy - 7,9 - dimethyl - 2,3, 
4,5 - tetrahydro - 1 - benzoxepine 
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The preparation is effected as described in 
■Example 1,„ starting from 2,4-xylenol which 
is converted into the 2,4 - . dimethylphenoxy- 
butvric acid" This is cyclised wrth ; polyphos- 

5 -phoric acid to yield- the 7,9 - dimethyl - 
2 3 4,5 - tetrahydro - 1 - benzoxepm - 5 - 
one' of b.p. fl ,, 116-118°C which is bromin- 
ated, then reactcd-with N - benzyl-- methyl- 
amine reduced with .sodium borohydride and 

10 separated chromatographically to yield the 
racemic trans-base: m.p. 105-10£C, and 
the racemic cis-base: m.p. 89—91 C. 

Example 18 
4 - Methvlamino - 5 - hydroxy - 7,9 - 
15 dimethyl - 2,3,4,5 - tetrahydro - 1 - 
benzoxepine 
The preparation takes place as described 
in Example 2, starting from the benzyl de- 
rivatives of Example 17. There are thus ob- 
20 tained: racemic trans-base of m.p. uz— 
113°C (hydrochloride: 185— 186°Q and the 
racemic cis-base of m.p. 114-n5°C (hydro- 
chloride: m.p. 215-216°C). 

Example 19 
25 4 . Dimeihvlamino - 5 - hydroxy - 8 - 
chloro - 2,3,4,5 - tetrahydro - 1 - 
benzoxepine 
The preparation takes place as described 
in Example 1, starting from 3-chlorophenol 
30 via 3-chlorophenoxybutyric acid and 8 - 
chloro - 2,3,4,5 - tetrahydro - i - benzox- 
epin - 5 - one. . 

The latter is brominated, reacted with a 
dimethvl amine solution, reduced with sodium 
35 borohydride and separated chromatographic- 
ally to yield the racemic trans-base: m.p. 
61— 63°C and the racemic cis-base: m.p. 
134— 135°C. 

Example 20 
40 4 - Dimethvlamino - 5 - hydroxy - 7 - 
chloro - 2,3,4,5 - tetrahydro - 1 - 
benzoxepine 
The preparation takes place as indicated 
in Example 1, starting from 4 - chlorophenol 
45 v i a 4 _ chlorophenoxyburyric acid and 8 - 
chloro - 2,3,4,5 - tetrahydro - 1 - benzox- 
epin - 5 - one. The latter is brominated, 
reacted with dimethylamine and separated 
chromatographically to yield the racemic 
50 trans-base of m.p. 119— 120°C and racemic 
cis-base of m.p. 118— 120°C 

Example 21 
4 - Dimethvlamino - 5 - hydroxv - 7,8 - 
dimethyl - 2,3,4,5 - tetrahydro - 
55 benzocvcloheptene 

The preparation is effected in a manner 
analogous to that described in Example 7, 
via 7,8 - dimethyl - benzosuberan - 5 - one 
and the corresponding 4-bromo compound 
60 which is reacted with dimethylamine, reduced 
with sodium borohydride and separated 
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chromatographically to yield the racemic 
trans-base of m.p. 76 — 77°C. 

Example ,22., 
4 - N - Benzyl - N - methvlamino - 
3,7,8 - trimethyl - 5" - hydroxy - 
2,3,4,5 - tetrahydro - 1 - 
benzoxepine 
Starting from 3,4 - dimethyl phenol and 
ethyl bromo - 0 - methyl - crotonate 3,7,8 - 70 
trimethvl - 2,3,4,5 - tetrahydro - 1 - benzox- 
epin - 5 - one of b.p. 0 . 7 110— H2°C is pre- 
pared according to Example 1. The product 
is brominated, reacted with N - benzyl - 
methylamine and reduced with sodium boro- 75 
hydride to yield, after separation by column 
chromatography, the oily cis- and trans- 
compounds. 

Example 23 
Trans - 4 - methylamino - 3,7,8 - tri- 80 
methyl - 5 - hydroxy - 2,3,4,5 - 
tetrahydro - 1 - benzoxepine 
The trans-compound obtained according to 
Example 22 is debenzyiated according to 
Example 2. M.p. of the title compound 111— 85 
113°C. 

Example 24 
4 - N - Benzyl - N - methylamino - 8 - 
methyl - 5 - hydroxy - 2,3,4,5 - 
tetrahydro - 1 - benzoxepine 
Starting from o-cresol and butyrolactone, 
the title compound is obtained as described 
in Example 1. _ 

Trans-compound, m.p. 58— 60°C, Cis- 
compound m.p. 99— 100°C. 95 

Example 25 
4 - Methylamino - 8 - methvl - 5 - 
hydroxy - 2,3,4,5 - tetrahydro - 
1 - benzoxepine 
The title compound is obtained by de- 100 
benzylation according to Example 2 of the 
compounds prepared according to Example 
24. Trans-base m.p. 81— 82°C (hydrochloride 
m.p. 231— 232°C). Cis-base m.p. 146—148° 
C (hydrochloride m.p. 182— 183°CV 105 

Example 26 
4 - N - Benzvl - N - methylamino - 7 - 
chloro - 9 - methyl - 5 - hydroxy - 
2,3,4,5 - tetrahydro - 1 - 

benzoxepine 110 
The title compound is obtained in a manner 
analogous to that described in Example 1 
bv starring from 2 - methvl - 4 - chloro- 
phenol and burvrolactone. Trans-base m.p. 
140-141 °C Cis-base m.p. 91— 92°C. 115 

Example 27 
Trans - 4 - methylamino - 7 - chloro - 
9 - methyl - 5 - hydroxy - 2,3,4,5 - 
tetrahvdro - 1 - benzoxepine 
Mild catalytic debenzylation in water/ 120 
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methanol according to Example 8 of the trans- 
base obtained according to Example 26 yields 
the title compound; m.p. 141— 142°C. 

Example 28 
5 Trans - 4 - amino - 7,9 - dimethyl - 5 - 
hydroxy - 2,3,4,5 - tetrahydro - 1 - 
benzoxepine 
38.0 g. of 4 - amino - 7,9 - dimethyl - 
2,3,4,5 ~ tetrahydro - 1 - benzoxepin - 5 - 
10 one hydrochloride- are hydrogenated with 15 g. 
of Raney nickel in 500 ml. of water under 
5 atmospheres pressure and at 60°C. After 
filtering off the catalyst with suction, the 
base is liberated with ammonia and extracted 
15 with a large amount of ether. The dried 
ethereal solution is evaporated to about 300 
ml., whereby the desired transform crystallises 
out. After recrystallising from isopropyl ether, 
5 — 8 g. of the title compound of m.p. 138 — 
20 140° are obtained. The hydrochloride pre- 
pared therefrom melts at 245— 248°C. 

The starting material was obtained as 
follows: 

19 g. of 7,9 - dimethyl - 2,3,4,5 - tetra- 
25 hydro - 1 - benzoxepin - 5 - one (see Ex- 
ample 17) are oximated according to O. Dann 
and W, D. Arndt, [Liebigs Annalen 587, p. 
50 (1954)] to give 18.4 sc. of the oximino 
compound of m.p. 153—154. By hvdrogena- 
30 tion with palladium in methanol/HCI, 9 g. 
of 4 - amino - 7,9 - dimethvl - 2,3,4,5^- 
tetrahydro - 1 - benzoxepin - 5 - one hydro- 
chloride of m.p. 210—211° are obtained 
therefrom. 
35 Example 29 

Trans - 4 - methylamino - 5 - hydroxy - 
7,9 - dimethyl - 2,3,4,5 - tetra- 
hydro - 1 - benzoxepine 
30 c. of 4 - methylamino - 7,9 - dimethvl - 
40 2,3,4,5 - tetrahydro - 1 - benzoxepin - 5 - 
one hydrochloride in 300 ml. of water are 
hvdrogenated with 10 g. of Raney nickel at 
5 atmospheres and at^60°C. After filtering 
off the catalyst with suction, the base is liber- 
45 ated with ammonia and extracted with methy- 
lene chloride. The methylene chloride solu- 
tion is evaporated and the residue recrystal- 
lised twice from isopropyl ether. 15 g. of the 
^ title compound of m.p' 112—115° are ob- 
50 tamed. 

The starting material was obtained as 
follows : 

80 g of 2,9 - dimethyl - 2.3,4,5 - tetra- 
hydro - 1 - benzoxepin - 5 - one /'see Ex- 

55 ample 17) are brominated and the bromo 
compound reacted with N - benzvl - methvl- 
aminc, wherebv 88 g. of 4 - N - benzvl - 
N - methylamino - 7,9 - dimethyl - 2,3,4,5 - 
tetrahvdro - 1 - benzoxeoin - 5 - one of 

60 m.D. 78—79° are obtained. 

The ketone is hvdroeenated in 600 ml. of 
water, 150 ml. of 2N HCI and 350 ml. 
nf methanol in the presence of 2 g. of 
charcoal and 50 ml. of a 2% palladium 



chloride solution at 60°C and under a pres- 65 
sure of 5 atmospheres. After filtering off the 
catalyst with suction, with solution is ^evapor- 
ated and the residue recrystallised from meth- 
anol. The 4 - methyl - amino - 7,9 - di- 
methyl - 2,3,4,5 - tetrahydro - 1 - benzox- 70 
epin -„5. - one hydrochloride is obtained .in 
a yield of 75 g. m.p. 223—225°. 

Example 30 
Trans - 4 - Methylamino - 9 - methyl - 
5 - hydroxy - 2,3,4,5 - tetrahydro - 75 
1 - benzoxepine 
If the trans-base of Example 26 is hydro- 
genated in methanol whereby 2 mol of hydro- 
gen are taken up, the dehalogenated title com- 
pound may be obtained (m.p. 79— 80°C). 80 

The title compound may likewise be ob- 
tained by reductive dehaiogenation of the 
trans-base of Example 27. 

Example 31 

Trans - 4 - methylamino - 5 - hydroxy - 85 
8,9 - dimethyl - 2,3,4,5 - 'tetra- 
hydro - benzoxepine 

The oily benzyl compound is obtained ana- 
logously to Example 1. from 2,3 - dimethyl- 
phenol and butyrolactone. Catalytic-reductive 90 
debenzylation in glacial acetic acid or meth- 
anol analogously to Example 8 yield* the title 
compound. Trans-base m.p. 103 — 104° 
(hydrochloride: m.p. 218—219°). 

The compounds obtained according to the 95 
above examples have been shown to be steric- 
ally uniform in the NMR- spectroscopic 
examination. 



Examples of pharmaceutical compositions 
A. Dragecs 
Composition 
1 Dragee core contains: 



100 



4 - Methylamino - 5 - hydroxy - 
7,8 - dimethvl - 2,3,4,5 - 

tetrahydro - 1 - benzoxepine 105 

hydrochloride 15.0 mg 

lactose 23.5 ms 

Maize starch 10.0 mg 

Gelatine 1,0 mi» 

Magnesium stearate 0.5 mg 110 



50.0 mg 



Preparation: 

The mixture of active substance with lactose 
and maize starch is granulated with a \0% 
aqueous gelatine solution through a sieve of 
a mesh width of 1 mm, dried at 40 °C and 115 
then aeain ground through s sieve. The granu- 
late thus obtained is mixed with magnesium 
stearate and pressed into cores. The cores 
thus obtained are coated in conventional man- 
ner with a coating which is applied by means 120 
of an aqueous suspension of su<zar, titanium 
dioxide, talc and gum arabic. The finished 



10 



1,211,258 



dragccs arc polished with the aid of beeswax. 
Final weight of the dragees: 100 mg. 



0.035 g 
0.015 g 
0.05 g 
0.06 g 
10.00 g 



. B. Drops. 

Composition: l ' . 
5 100 ml of drop solution contains: 

Methyl p - hydroxybenzoate 
Propy p * hydroxybenzoate 
Aniseed- oil 
Methanol 
10 Ethanol, pure 

4 - Methyiamino - 5 - hydroxy- 
7,9 - dimethyl - 2,3,4,5 - tctra- 
hydro - 1 - benzoxepine hemi- 
succinate ^ * 

15 Citric acid ° ' f 

Sodium phosphate sec. 2H,0 0.3 B 

Sodium cyclamate \Q S 

Glycerol 15,0 * 

Bidist. water ad 100.0 ml 

20 Preparation: . 

The p - hydroxybenzoates, aniseed oil and 
methanol are dissolved in ethanol (solution A) 
The buffer substances, active ingredient and 
sodium cyclamate are dissolved in distilkd 
25 water and the glycerol is added (solution B). 

Solution A is stirred into solution B and 
the mixture made up with bidistilled water 
to the desired volume. The final solution is 
filtered through a suitable filter. 

30 C. Suppositories: 

1 Suppository contains: 

4 - Dimethvlamino - 5 - hydroxy- 

7,8 - dimethyl - 2,3,4,5 - tetra- 

hydro . 1 - benzoxepine - 
35 methanesulphonate 25 mg 

Suppository base (e.g. .Witepsol 

W 45;Vd* word^ggwor is 

a registered Tliio.^G3**'.> 

mixture of triglycerides) 1675 mg 

40 Preparation: 

The finely powdered active ingredient is 
birred into 'the suppository base which is 
melted and cooled to 40°C, by means of an 
immersion homogeniser. The base is poured 

45 into slightly pre-cooled moulds at 35 C C. 

D. Ampoule: 
1 Ampoule contains 

4 - methylamine - 5 - hydroxy- 
7,8 - dimethyl - 2,3,4 - tetra- 

50 hvdro - 1 - benzocycloheptene 20.0 mg 

Citric acid 7.0 mg 

Sodium phosphate sec. 2H 2 0 3.0 mg 

Sodium pyrosulphite 10 mg 

Bidist. water ad 10 ml 

55 Preparation : 

The buffer substances, active substance and 



sodium pyrosulphite are successively dissolved 
in boiled water. The solution is made up 
to the given volume with boiled water aixl 
filtered pyrogen-free. 

Sterilisation: 20 minutes at 120 V C. 

WHAT WE CLAIM IS:- 

1. Compounds of the general formula 
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[wherein K> and R„ which may be the same 65 
or different, each represents a hydrogen or 
halogen atom, a methyl or methoxy group 
or a trifluoromethyl, nitrile or hydroxy group, 
or, R t and R, together with the adjacent 
aromatic ring represent a naphthalene, indane, 70 
tetrahydronaphthalene, benz - 1,3 - dioxide 
or benzodioxane ring system; 

R 3 represents a hydrogen atom, a methyl 
or ethyl group or a phenyl group which may 
be substituted in at least one position with 75 
a methyl group; 

R 4 represents a hydrogen atom, a metnyf 
or ethyl group, or a phenyl group which may 
be substituted with a halogen atom or a methyl 
or methoxy group; 80 

R 5 represents a hydrogen atom, an aWyi 
group containing from 1 to 3 carbon atoms 
or a benzvl group which may be substituted 
with a halogen atom and/or an alkyl group 
containing from 1 to 3 carbon atoms; 85 

R,. represents a hydrogen atom or an alkyl 
group containing from 1 to 3 carbon atoms, 
or, together with R, and the adjacent nitrogen 
atom, forms a pyrrolidino, piperidino, or mor- 
pholino group, or a 5- or 6- membered hetero- 90 
■cyclic ring. containing a further nitrogen atom 
which may be substituted at the further 
nitrogen atom with a methyl or ethyl group 
or a phenvl group, which phenyl group may 
be substituted in at least one position by a 95 
halogen atom and/or a methyl and/or ethyl 
group; and 

X represents an oxygen or sulphur atom 
or a methylene group; providing that when 
X represents an oxygen atom and R, and R 2 100 
represent methyl groups in the 7- and 8- 
posiuons, at least one of the symbols R. n , R« 
R s and R„ has a meaning other than hydrogen 
and, when X represents a sulphur atom, at 
least one of the symbols R,, R.», R.,» R«> R«» * 05 
and R r . has a meaning other than hydrogen] 
and acid-addition salts thereof. 

2. Racemic and optionally active cis- com- 
pounds of formula I (as defined in claim 1) 
and acid addition salts thereof. HO 
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3. Raccmic and optionally active trans- 
compounds of formula I (as defined in claim 
1) and acid addition salts thereof. 

4. Compounds as claimed in any of the 
5 preceding claims in which at least one of the 

symbols R 13 R : , and R., of formula I repre- 
sents an alkyl group, R 3 and R ( ; represent 
hydrogen atoms and R, and X are as defined 
in claim 1. 

10 5. Compounds as claimed in claim 4 in 
which at least one of the symbols R, 3 R r and 
Rr. represents a methyl group. 

6. Racemic and optionally active cis - 4 - 
methylamino - 5 - hydroxy - 7,8 - dimethyl - 

15 2,3,4,5 - tetrahydro - 1 - benzoxepine and 
acid addition salts thereof. 

7. Racemic and optically active trans - 4 - 
methylamino - 5 - hydroxy - 7,8 - dimethyl - 
2,3,4,5 - tetrahydro - 1 - benzoxepine and 

20 acid addition salts thereof. 

8. Racemic and optically active cis - 4 - 
methylamino - 5 - hydroxy - 7,9 - dimethyl - 
23,4,5 - tetrahydro - 1 - benzoxepine and 
acid addition salts thereof. 

25 9. Racemic and optically active trans - 4 - 
methylamino - 5 - hydroxy - 7,9 - dimcthyl- 
2,3,4,5 - tetrahydro - 1 - benzoxepine and 
acid addition salts thereof. 

10. Racemic and optically active cis - 4 - 
30 dimethylamino - 5 - hydroxy - 7,8 - dimethyl- 

2,3.4,5 - tetrahydro - 1 - benzoxepine and: 
acid addition salts thereof. 

11. Racemic and optically active trans - 4 - 
dimethyl - amino - 5 - hydroxy - 7,8 - 

35 dimethyl - 2,3,4,5 - tetrahydro - 1 - benz - 
oxepine and acid addition salts thereof. 

12. Racemic and optically active cis - 4 - 
methylamino - 5 - hydroxy - 7,8 - dimethyl- 
23.4,5 - tetrahvdrobenzocycloheptene and acid 

40 addition salts thereof. 

13. Racemic and optically active trans - 
4 - methylamino - 5 - hydroxy - 7.8 - di - 
methyl - 2,3,4,5 - tetrahydrobenzocyclo - 
heptene and acid addition salts thereof. 

45 14. Raccmic and optically active cis - 4 - 
methylamino - 3,7,8 - trimethyl - 5 - hydroxy- 
23,4,5 - tetrahydro - 1 - benzoxepine and 
acid addition salts thereof. 

15. Racemic and optically active trans - 
50 4 - methylamino - 3,7,8 - 'rrimethyl - 5 - 

hydroxy - 2,3,4,5 - tetrahydro - 1 - benzoxe- 
pine and acid addition salts thereof. 

16. Racemic and optically active cis - 4 - 
methylamino - 8 - methyl - 5 - hydroxv - 

55 23,4,5 - tetrahydro - 1 - benzoxepine and 
acid addition salts thereof. 

17. Racemic and optically active trans - 
4 - methylamino - 8 - methyl - 5 - hydroxy- 
2,3,4,5 - tetrahydro - 1 - benzoxepine and 

60 acid addition salts thereof. 

18. Racemic and optically active cis - 7 - 
chloro - 9 - methyl - 4 - methylamino - 5 - 
hydroxy - 2,3,4,5 - tetrahydrobenzoxepine and 
acid addition salts thereof. 

65 19. Raccmic and optically active trans - 7 - 



chloro - 9 - methyl - 4 - .methylamino - 
5 - hydroxy - 2,3,4,5 - tetrahydrobenzoxe- 
pine and acid addition salts thereof. 

20. Compounds as claimed "in any' of the 
preceding claims in the form of 'non-toxic 70 
acid addition salts thereof; 

21. Compounds as claimed in claim 20 
in the* form of their acid addition salts with 
hydrochloric acid, hydrobromic acid, sulphuric 
acid, succinic acid, malejc acid, tartaric acid, 75 
lactic aid, methanesulphonic acid, or acidic 
resins of the cross-linked polystyrene type 
containing sulphonic acid groups. 

22. A process for the preparation of com- 
pounds of formula I as defined in claim 1 80 
which comprises reacting a compound of 
formula 



E 




(in which R 15 R«, R„ R : „ R l? and X are as 
defined in claim 1) with a reducing agent 85 
whereby the ketonic oxygen atom is convened 
into a hydroxy! group with simultaneous intro- 
duction of the group R, (as defined in claim 
1) at the 5-position. 

23. A process as claimed in claim 22 for 90 
the preparation of compounds of formula I 

(in which R 3 represents" hydrogen) in which 
the reducing agent is catalytically activated 
hydrogen, "hydrogen prepared from sodium 
and a lower alkanol, aluminium iso - 95 
propylate or a complex metal hydride. 

24. A process as claimed in claim 23 in 
which the complex metal hydride is lithium 
aluminium hydride or sodium borohydride. 

25. A process as claimed in claim 22 for 100 
the preparation of compounds of formula I 

f in which R. has a meaning other than 
hydrogen) in which the reducing agent is a 
methyl, ethyl or phenyl magnesium halide. 

26. A process as claimed in claim 25 in 105 
which the phenyl nucleus of the phenyl mag- 
nesium halide is substituted in at least one 
position by a methyl group. 

27. A process for the preparation of com- 
pounds of formula I (in which R 15 R. : , R„ HO 
R, and X are as defined in claim 1, R 6 repre- 
sents a hydrogen atom and R-, represents an 
alkyl group containing from 1 to 3 carbon 
atoms or a benzyl group which may be sub- 
stituted by a halogen atom and/or an alkyl 115 
group containing from 1 to 3 carbon atoms) 
which comprises reacting a compound of 
formula I (in which R ; , R 2> R 3 , R 4 , and X 

are as hereinbefore defined, and R-, and R c 
both represent hydrogen atoms) with an 120 
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appropriate alkylating or . benzylanng agent 
whereby the* group represented by R 5 is . intro- 
duced at the amino nitrogen atom. 
■ 28. A process as ■ claimed - in claim 27 in 
which the alkylating .agent is .-an alkyl halide 
or alkyl sulphonate, or acetone, m the pres- 
ence of catalvtically activated hydrogen. 

29. A process for rhe preparation of com- 
pounds of general formula J, (in which R„ 
R., R„ R„ R, and X are as defined in 
claim 1 and R 6 represents a hydrogen atom) 
which comprises hydrolysing or hydro- 
genolysing a compound of formula 




(in which R» R.«j R„ R<> R> and X arc as 
defined in claim 1 and R' represents a pro- 
tecting group, removable by hydrolysis or 
hydrogenolvsis, providing that when R 8 repre- 
sents a benzyl group, R' represents a protect- 
ing group removable by hydrolysis) whereby 
said protecting group is removed. 

30. A process as claimed in claim 29 in 
which R' represents an acyl group or a benzyl 
group. 

31. A process for the preparation of com- 
pounds of formula I (in which Ri, R:-, R 3J 
R< and X are as denned in claim 1 and R» 
and R« have a meaning other than hydrogen) 
which comprises reacting a compound of 
formula I (in which R , R:, R 3 , R4 and X 
are as defined in claim 1 and R» and R fi 
represent hydrogen) with an appropriate 
alkylating or bcnzylanng agent. 

32. A process as claimed in claim 31 in 
which the alkylating agent is an alkyl halide 
or an alkyl ester of a sulphonic acid. 



22 to 35 in which the compounds of formula 
I obtained are subsequently convened into 
an acid addition salt thereof by treatment with 
an appropriate acid. 

..37. A process as claimed in claim 36 in 
which the acid is hydrochloric acid, hydro- 
bromic acid, sulphuric acid, succinic acid, 
maleic acid, tartaric acid, lactic acid, methanc- 
. sulphonic acid, or an acidic resin of the cross- 
linked polystyrene type containing sulphonic 
acid groups. 

38. A process as claimed in any of claims 
22 to 37 substantially as herein described. 

39. A process as claimed in any of claims 
22 to 37 substantially as herein described 
in any of Examples 1 to 31. 

40. Compounds of formula I (as defined m 
claim 1) and acid addition salts thereof when- 
ever prepared by a process as claimed in any 
of claims 22 to 39. 

41. Pharmaceutical compositions compris- 
ing, as active ingredient, at least one com- 
pound of formula I (as defined in claim 1) 
or a non-toxic acid addition salt thereof in 
association with a pharmaceutical carrier or 
excipient. 

42. Pharmaceutical compositions as claimed 
in claim 41 in the form of dosage units. 

43. Pharmaceutical compositions as claimed 
in claim 42 for oral administration in which 
each dosage unit contains 1 to 250 mg of 
active ingredient. 

44. Pharmaceutical compositions as claimed 
in claim 43 in which each dosage unit con- 
tains 2 to 75 mg of active ingredient. 

45. Pharmaceutical compositions as claimed 
in any of claims 42 to 44 in the form of 
dragees, suppositories or ampoules. 

46. Pharmaceutical compositions as claimed 
in claim 41 in the form of drop solutions. 

47. Pharmaceutical compositions as claimed 
in any of claims 41 to 46 including a further 
pharmacologically active ingredient. 

48. Pharmaceutical compositions as claimed 
in claim 47 in which the further pharma- 
cologically active ingredient is a sympathico- 



22 to 32 in which the neonates of the cis 
and trans- forms of the compounds of formula 
I are subsequently separated. 

34. A process as claimed in claim 33 in 
which the separation is effected by fractional 
crystallisation or chromatography. 

35. A process as claimed in any of claims 
22 to 34 in which the racemates of the cis 
and/or trans- forms of the compounds of 
formula I obtained are subsequently resolved 
into their optical isomers. 

36. A process as claimed in any of claims 



49. Pharmaceutical compositions as claimed 
in claim 41 substantially as herein described. 

50. Pharmaceutical compositions as claimed 
in claim 41 substantially as herein described 
in any of Examples A to D. 

For the Applicants. 
FRANK B. DEHN & CO., 
Chartered Patent Agents, 
Imperial House, 
15/19 Kingsway, 
London, W.C.2. 
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